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Table 6b-1—Standardized WQCYV Outlet Design Using 2” High Rectangular Openings.
Minimum Width (Wpening) 0f Opening for an Aluminum Bar Grate Trash Rack.
Requires a minimum water depth below the lowest perforation of 2'-4".

See Figure 6-b for Explanation of Terms.

Maximum Width Minimum Width of Trash Rack Opening (Wopening)
W of 2" Height as a Function of Water Depth H Above Lowest Perforation
Rectangular Spacing of
Opening H=2.0 ft. | H=3.0ft. H=4.0 ft. H=5.0 ft. H=6.0 ft. Bearing Bars,
(inches) Cross Rods

2.0 2.0 ft. 2.5 ft. 2.5 1t. 2.5 ft. 3.0 ft. 1-3/16”, 2"
<25 2.5 1t 3.0 ft. 3.0ft. 3.5ft. 3.5ft. 1-3/16", 2"
<3.0 3.0ft. 3.5ft. 3.51t. 4.0 ft. 4.0 ft. 1-3/16", 2"
<35 3.5 1t 4.0 ft. 4.5 ft. 4.5 ft. 5.0 ft. 1-3/16”, 2"
<4.0 3.51t. 4.5 ft. 5.0 ft. 5.0 ft. 5.5 ft. 1-3/16", 2"
<45 4.0 ft. 4.5 ft. 5.0 ft. 5.5 ft. 5.5 ft. 1-3/16", 4"
<5.0 4.0 ft. 5.0 ft. 5.5 ft. 6.0 ft. 6.0 ft. 1-3/16”, 4"
<55 4.5 ft. 5.5 ft. 6.0 ft. 6.5 ft. 7.0 ft. 1-3/16", 4"
<6.0 5.0 ft. 6.0 ft. 6.5 ft. 7.0 ft. 7.5 1t 1-3/16", 4"
<6.5 5.5 ft. 6.5 ft. 7.0 ft. 7.5 ft. 8.0 ft. 1-3/16”, 4"
<7.0 6.0 ft. 7.0 ft. 7.5 1t 8.5 ft. 8.5 ft. 1-3/16", 4"
<75 6.0 ft. 7.5t 8.5 ft. 9.0 ft. 9.5 ft. 1-3/16", 4"
<8.0 6.5 ft. 8.0 ft. 9.0 ft. 9.5 ft. 10.0 ft. 1-3/16", 4”
<85 7.0 ft. 8.5 ft. 9.5 ft. 10.0 ft. N/A 1-3/16", 4”
<9.0 7.5t 9.0 ft. 10.0 ft. N/A N/A 1-3/16", 4”
<95 8.0 ft. 9.5 ft. N/A N/A N/A 1-3/16", 4”
<10.0 8.5 ft. 10.0 ft. N/A N/A N/A 1-3/16", 4”
<105 8.5 ft. N/A N/A N/A N/A 1-3/16", 4”
<11.0 9.0 ft. N/A N/A N/A N/A 1-3/16", 4”
<115 9.5 ft. N/A N/A N/A N/A 1-3/16", 4”
<12.0 10.0 ft. N/A N/A N/A N/A 1-3/16", 4"
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Table 6b-2—Standardized WQCYV Outlet Design Using 2” High Rectangular Openings.
Klemp™ KRP Series Aluminum Bar Grate® (or equal) Trash Rack Design Specifications.

Water Depth Above Minimum Bearing Bar Size,
Lowest Opening, H Bearing Bars Aligned Vertically
2.0 ft. 1" x 3/16”
3.0 ft. 1-1/4" x 3/16”
4.0 ft. 1-3/4" x 3/16"
5.0 ft. 2" x 3/16”
6.0 ft. 2-1/4" x 3/16”

e Klemp Corporation, Orem, Utah, USA

DESIGN EXAMPLE:

Given: A WQCYV outlet plate with one column of 2 inch high by 6.5 inch wide rectangular openings.

Water Depth H = 4.5 feet above the lowest opening of and 2.5 feet below the lowest perforation.
Find: The dimensions for an aluminum bar grate trash rack.

Solution:  Using Table 6b-1for openings having a width of 6.5 inches and Water Depth H = 5 feet (i.e.,

rounded up from 4.5 feet). The minimum width of the concrete opening at the trash rack, Wopening, 1S 7'-6".

From Fig’s 4 and 5, the total width of concrete opening at the orifice plate, Weonc, is 6.5” + 12" =18.5

inches (say 19 inches). Suggest setting the total width of the orifice plate at 26 inches.

Total minimum height of the rack structure (adding the 2-feet below the lowest row of openings to the
water depth of 4.5 feet and adding 3 inches for all support channel flanges around the perimeter of the

grate gives us the following total dimensions for the trash rack:
Width = 8'-0"
Height = 7°-0”

From Tables 6b-1 and 6b-2, select the ordering specifications for W = 6.5” and H = 5.0 feet or less, a 8'-0"
wide by 7’-0" high trash rack using Klemp Corporation aluminum bar grate (or equal) with 2"x3/16"
bearing bars spaced on 1-3/16" centers and cross rods spaced on 4”centers. Bearing bars are to be

aligned vertically.
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Ratio of Trash Rack Open Area to Total Outlet Area
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Figure 7—Minimum Trash Rack Open Area — Extended Range.
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SUGGESTED TECHNICAL SPECIFICATIONS

This section contains suggested technical specifications for some of the designs contained in this Manual.
These specifications may not contain many of the provisions typically seen in construction specifications
such as pay item definitions and bid items. The intent that these suggested technical specifications is for
the engineer to incorporate the technical portions into specific project specifications after reviewing and, if
the site conditions dictate, modify them to best fit the specific site conditions of the project. When
modifying these suggested specifications the engineer should maintain the general technical

requirements recommended in these technical specifications.

Special Note and Disclaimer:

This information is intended for use by the design professional competent to evaluate its significance and
limitation and who will accept the responsibility for its proper application. The Urban Drainage and Flood
Control District and its employees disclaim any and all responsibility for any use of the information
supplied herein and it is the responsibility of the user to apply and modify these guidelines as needed to

meet specific site and design needs.

December 2004
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Table 1—Typical Notes For EDB, RP and CWB Outlet Structures

1. The details shown herein are conceptual design in nature. Preparation of final design plans that
address details of structural adequacy, excavation, foundation preparation, concrete work,
reinforcing steel, backfill, metalwork, and appurtenances, including preparation of technical
specifications, are the responsibility of the design engineer in charge of the project.

2. Alternate designs to the typical outlet structures shown herein may be considered; however,
alternate designs must address the hydraulic and trash handling functional features and intent for
the structures shown in this Manual.

3. Wingwalls shown herein are designed to have the structure to be backfilled to be flush with the
side slopes of the basin. The use of this geometry is recommended and permits the structure to
blend into the landscape most aesthetically. Other geometries may be considered, however they
need to be developed with full consideration of public safety, aesthetics, maintainability, and
function. The superiority of these design should be demonstrated to be equal to or better than the
design concepts shown in this Manual.

4. Permanent Water Surface refers to the water surface of the micro-pool for Extended Detention
Basins and the permanent pool for Constructed Wetland Basins and Retention Ponds.

5. Perforated orifice plate shown herein is used to provide the specified the drain time of the WQCV.
To reduce clogging potential, it is recommended that the largest possible circular opening be
selected to minimize the number of columns. The intent is to have an outlet that empties the
WQCV in the time specified (e.g., 12-, 24- or 40-hours), and being within —3% to 5% of this time is
considered acceptable. See Figure 4 for orifice design information.

6. Vertical Trash Rack option is preferred; however, an Adverse-Slope Trash Rack is also
acceptable. Both help to shed the accumulated trash as the water level after the storm recedes.
The use of a Continuous-Slope Trash Rack for WQCYV outlets is not recommended. See Figure 6
for trash rack design information.

7. Drainage or flood control detention above the WQCV may be sized for any storm event specified
by local stormwater criteria and not only to the 2- or 10-year events shown herein.

8. Underdrains along the perimeter of the permanent pool, including a shutoff valve, are
recommended for Constructed Wetland Basins and a Retention Ponds to help dewater the pool for
rehabilitative maintenance.

9. When the outlet designs differ from those shown herein:

a) Provide needed orifices that are distributed over the vertical height of the WQCV, with the invert
of the lowest orifice located at 2'-6", or more above the bottom of the micro-pool and above the
bottom of Retention Ponds and Constructed Wetland Basins.

b) Provide full hydraulic calculations demonstrating that the outlet will provide the minimum
required drain time of the Water Quality Capture Volume for the BMP type being used.

c) Outlet openings (orifices) shall be protected by trash racks having a minimum net open area
specified in Fig 7. All opening dimensions shall be less than any dimension of outlet openings.

d) Trash racks shall be manufactured from stainless steel or aluminum alloy structurally designed
to not fail under a full hydrostatic load on the upstream side and assuming zero backwater
depth on the downstream side.

Urban Drainage and Typical Outlet Structure General Notes
Flood Control District for Extended Detention Basin,
Drainage Criteria Manual (V.3) Retention Pond and Constructed Wetland Basin Outlets
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